Phytochemical investigation of the whole plant of Achillea vermicularis led to the isolation of two new sesquiterpene lactoneesters, vermicularon A and B (1-2). The structures of these compounds were determined primarily with the help of one-and two-dimensional (1D and 2D) NMR techniques, including 1 H NMR, 13 C NMR, HMQC, and HMBC experiments.
a hydroxy group, γ-lactone ring, ester carbonyl, α,β-unsaturated cyclopentenone and double bond, respectively, in the molecule [7] . The UV spectrum of the compound exhibited absorption maxima at 220 and 235 nm. The 1 H NMR spectrum of 1 exhibited three methyl, three methylene and six methine protons signals, supported by a DEPT experiment that revealed the presence of two tertiary and one secondary methyl carbons, one olefinic carbon and five quaternary carbons, including two carbonyl carbons, in addition to the signals that arose from the side chain [6] . The resonances in the upfield region of the 1 H NMR spectrum at δ 1.35 (d, J = 7.4 Hz), 2.40 (s), and 2.25 (s), each integrating for 3H, were assigned to the methyl hydrogens at C-13, C-14, and C-15, respectively. A singlet at δ 6.20 was assigned to the olefinic proton at C-3 and a doublet at δ 3.35 (J = 10.2 Hz) was attributed to the proton at C-5, and a doublet of doublets at δ 3.60 (J = 10.2, 9.8 Hz) was characteristic of the C-6 proton in guaianolide type sesquiterpenes [6] . The 1 H NMR and 13 C NMR spectra of compound 1 exhibited close similarity to the already known guaianolide-type sesquiterpene lactones, matricarin and leukodin [8, 9] , the major difference being the additional resonances due to the side chain in compound 1 at C-8, strongly supported by HMBC interactions (Figure 2 ). A doublet of quartets at δ 2.55 (J = 11.3, 7.5 Hz) was assigned to the proton at C-11 and a doublet of doublets was attributed to the proton at C-7. The coupling constants (J 5 , 6 = 10.2 Hz and J 6,7 = 9.8 Hz) suggested a trans-axial arrangement for the protons at C-5, C-6, and C-7. Consequently, a β-configuration was assigned to H-6 and an α-configuration to H-5 and H-7 protons, respectively. This is also in accordance with the large number of guaianolides isolated so far.
The proton at C-11 was supposed to be β-oriented because the methyl group attached to C-11, which appeared at δ 14.9 in the 13 C NMR spectrum, was α-oriented. The β-oriented methyl groups attached to C-11 have a chemical shift of less than 10 ppm [7, 8] .
A multiplet at δ 4.63 was assigned to the proton at C-8; a comparison with literature data revealed that H-8 was β-oriented [8, 10] . The stereochemistry was further supported by NOESY and NOE experiments.
In the NOESY spectrum, correlations were found between H-6, H-8 and H-11, indicating these protons to be β−oriented. Irradiation of H-6 caused an increase in the intensity of H-8 and H-11, but had no effect on H-5 and H-7, confirming the cisstereochemistry of H-6, H-8 and H-11. A doublet at δ 4.36 (J = 9.1 Hz) and another at δ 6.30 (J = 1.5 Hz) were assigned to H-18 and H-19, respectively.
The 13 C NMR spectrum (BB and DEPT) showed the presence of 19 carbons comprising three methyls, three methylenes, six methines and seven quaternary carbons. The resonances at δ 168.8, 140.9, 63.3, and 128.7 were due to the presence of a side chain ester and were assigned to C-16, C-17, C-18 and C-19, respectively. The point of attachment of the ester moiety was shown to be at C-8, based on the downfield shift of the H-8 resonance at δ 4.63 Hz and the corresponding C-8 resonance at δ 73.4 Hz. It was also confirmed by the HMBC spectrum in which H-8 showed correlation with C-16, C-9 and C-7.
Compound 2 was isolated as a colorless powder. The HREI-MS of 2 showed the molecular ion peak at m/z 344.2158, corresponding to the molecular formula C 19 H 20 O 6 . Compound 2 exhibited absorption maxima at 213 and 240 nm in the UV spectrum. The IR spectrum contained absorption bands at 3450, 1755, 1712, 1680 and 1638 cm -1 indicating the presence of a hydroxy group, the carbonyl of a γ-lactone, ester carbonyl, α,β unsaturated cyclopentenone and double bond in the molecule, respectively [11] . The NMR spectra ( 1 H and 13 C) of compound 2 were almost identical to those of compound 1; the only difference found was that 2 had an exomethylene at C-11; this was also supported by HREI-MS and HMBC experiments. The 1 H NMR spectrum showed a signal as a doublet of doublets at 
Experimental
General: Optical rotations were measured on a JASCO DIP-360 digital polarimeter by using a 10 cm cell-tube. The UV and IR spectra were recorded on Hitachi U-3200 and Jasco-320-A spectrophotometers, respectively. The 1 H-and 13 C NMR spectra were recorded on a Bruker AM-500 spectrometer with tetramethylsilane (TMS) as an internal standard. 2D NMR spectra were recorded on a Bruker AMX 500 NMR spectrometer. The shade dried whole plant material (6 kg) was powdered and then exhaustively extracted with methanol (10 L × 3) at room temperature. The combined methanolic extract was evaporated under reduce pressure to yield a residue (210 g), which was partitioned between n-hexane (42 g), ethyl acetate (83 g), n-butanol (45 g) and the reminder was the water soluble portion. The ethyl acetate fraction was subjected to silica gel column chromatography using n-hexane with a gradient of ethyl acetate up to 100%, followed by methanol. The fractions obtained from nhexane:ethyl acetate (6:4) were combined and further subjected to column chromatography using nhexane:ethyl acetate (7:3) as eluent to afford the pure compounds 1 (7.5 mg) and 2 (8.2 mg) from the head and tail fractions, respectively. The purity of the compounds was checked by TLC and HPTLC. 
